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METHOD FOR RECIRCUIiATING A PARTIAL EXHAUST GAS FLOW TO AN 
INTERNAL COMBUSTION ENGINE OF A MOTOR VEHICLE 

The invention relates to a method for recirculating a partial 
5 exhaust gas flow to an internal combustion engine of a motor 
vehicle. The invention also relates to a device for carrying 
out the method. 

Methods for recirculating partial exhaust gas flows to an 

10 internal combustion engine are known. DE- Patent 196 80 305 C2 
describes an exhaust gas recirculation system for an internal 
combustion engine. In this system, some of the exhaust gases 
produced by the engine are recirculated from an exhaust line of 
the engine into an intake line of the engine, the exhaust gas 

15 recirculation system having a recirculation line downstream of 
the exhaust line of the engine. This recirculation line splits 
into a bypass line and a radiator line having an integrated 
radiator. The bypass line and the radiator line each have a 
valve at their end, downstream of which the bypass line and the 

20 radiator line are once again combined into a single line. The 
partial exhaust gas flow then flows back into the engine via 
this line. A disadvantage of this method is however that the 
two valves become clogged relatively quickly by particulates 
and condensate products in the exhaust gas, which affects both 

25 the actual operation and the actuation of the two valves which 
are completely opened or completely closed alternately to one 
another. The valves are actuated by an electronic control unit 
such that the partial exhaust gas flow flows via the bypass 
line in operating modes at low engine temperature or low engine 

30 load, and via the radiator line in other engine operating 
modes. The clogging of the valves has an adverse effect on the 
actuation by the electronic control unit so that varying 
exhaust gas conditions can only be reacted to with a time lag. 
It is therefore the object of the invention to provide a method 

35 for recirculating a partial exhaust gas flow to an internal 
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combustion engine of a motor vehicle in which clogging of shut- 
off valves is largely prevented. It is also the object of the 
invention to produce a device for carrying out the method. 

5 The object on which the invention is based is achieved by means 
of a method for recirculating a partial exhaust gas flow to an 
internal combustion engine of a motor vehicle, in which the 
partial flow is guided through a partial flow line connected 
downstream of the exhaust gas outlet of the internal combustion 
10 engine, and is immediately thereafter supplied to the internal 
combustion engine either via a first valve, a bypass line which 
. is connected directly downstream and a recirculation line or 

\; 

via a second valve, a radiator which is connected directly 
downstream and a recirculation line, the first and second 

15 valves being opened or closed as a function of the exhaust gas 
conditions, this being monitored by a sensor. Both the first 
valve and the second valve are connected in parallel between 
the partial flow line and the bypass line or radiator 
respectively. They are cooled during operation. The operating 

20 modes of the first valve and second valve, which are to be set 
as a function of the exhaust gas conditions, are monitored by 
the sensor. In this case, intermediate positions are possible 
so that two functions are to be assigned to the first valve and 
the second valve. On the one hand, these are used to control 

25 whether the partial flow is guided through the bypass line or 
through the radiator. On the other hand, these are used to set 
the size or volume of the partial flow. 

Surprisingly, it has been shown in the method that deposits in 
30 the first valve and in the second valve are avoided after 
relatively short periods of operation. The exhaust gases which 
are guided through the first valve or through the second valve 
remain at a temperature which is such that no caking occurs in 
the first valve or in the second valve. No disadvantageous 
35 condensate products accumulate either in the first valve or in 
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the second valve, since the bypass line and the radiator are 
connected downstream of the first valve and the second valve 
respectively. It is also advantageous that both the first 
valve and the second valve can be actuated for relatively long 
5 periods of operation with virtually no time lag, so that 
varying exhaust gas conditions can be reacted to relatively 
quickly. 

In one preferred embodiment of the invention, the partial flow 
10 is guided through a valve unit which comprises the first valve, 
the second valve and the sensor. By integrating the first 
valve, the second valve and the sensor to form a valve unit, 
the installation space is reduced, as is generally desirable in 
motor vehicles. In addition, the use of a valve unit is 
15 advantageous in that it can be pre -manufactured, which is 
favourable for the production process. 

According to a further embodiment of the invention, the partial 
flow downstream of the second valve is guided through a 

20 radiator, arranged as the radiator which is connected 
downstream, having liquid coolant, the liquid coolant being 
guided both through the radiator which is connected downstream 
and through the valve unit . A water mixture is generally used 
as the liquid coolant. In this case, it is generally 

25 advantageous if the valve unit and the radiator which is 
connected downstream have a common housing through which the 
liquid coolant is guided by means of for example radiator 
coils. In this way, installation space is advantageously saved 
and cooling performance optimized. 

30 

The object on which the invention is based is also achieved by 
means of a device for cararying out the method, which comprises 
a partial flow line which is connected to a first valve and to 
a second valve, the first valve being connected to a 
35 recirculation line by means of a bypass line and the second 
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valve being connected to a recirculation line by means of a 
radiator which is connected directly dovmstream, and a sensor 
being arranged which monitors both the actuation of the first 
valve and of the second valve as a function of the exhaust gas 
5 conditions.. By means of the respective arrangement of the 
first valve and of the second valve upstream of the bypass line 
and upstream of the radiator which is connected directly 
downstream, accumulations in the first valve and in the second 
valve can be advantageously avoided in such a way that 
10 relatively fast actuation is ensured even with varying exhaust 
gas conditions. 

According to a further advantageous embodiment of the 
invention, it is provided that a radiator having liquid coolant 
15 is arranged as the radiator which is connected downstream. In 
this way, the temperature of the exhaust gases can be reduced 
relatively quickly. 

In a further embodiment of the invention, a valve unit is 
2 0 arranged which comprises the first valve, the second valve and 
the sensor. In this case, this is a structural subunit, the 
arrangement of which advantageously reduces the installation 
space required. 

25 According to a further embodiment of the invention, the 
radiator which is connected downstream comprises a coolant 
inlet and the valve unit comprises a coolant outlet. This 
means that the same coolant flows through and thus cools both 
the radiator which is connected downstream and the valve unit, 

30 which is likewise advantageous in terms of reducing the size of 
the installation space. The coolant inlet and the coolant 
outlet can advantageously be foirmed for example in the form of 
pipe connecting pieces. 
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The invention is explained in the following in more detail and 
by way of example on the basis of the drawing (fig.) . 

Fig. shows a method flow chart of the method for recirculating 
5 a partial exhaust gas flow to an internal combustion engine of 
a motor vehicle. 

Fig. illustrates a method flow chart of the method for 
recirculating a partial exhaust gas flow to an internal 

10 combustion engine 1 of a motor vehicle. The exhaust gas flows 
out of the internal combustion engine 1 into the partial flow 
line 2 via the exhaust gas outlet la. Only the partial exhaust 
gas flow is then guided in the partial flow line 2 . The 
remaining volume of exhaust gas flows via the exhaust line 14 

15 to the exhaust (not illustrated) . Immediately downstream of 
the partial flow line 2, the partial exhaust gas flow is 
supplied back to the internal combustion engine 1 either via a 
first valve 3, a bypass line 5 which is connected directly 
downstream and a recirculation line 7 or via a second valve 4, 

2 0 a radiator 6 which is connected directly downstream and a 

recirculation line 7. The exhaust gas conditions determine 
whether the partial exhaust gas flow is guided via the first 
valve 3 and the bypass line 5 or via the second valve 4 and the 
radiator 6 which is connected directly downstream. These 
25 respective procedures are monitored by means of a sensor 8. 
This means that either the first valve 3 or the second valve 4 
is opened or closed depending on the exhaust gas conditions. 
At low exhaust gas temperatures or at low engine power, the 
partial flow is guided via the bypass line 5, and at higher 

3 0 temperatures or at high engine power, via the radiator 6 which 

is connected directly downstream. The recirculation line 7 
issues directly into a gas inlet line lb which is directly 
connected to the internal combustion engine 1. Air is also 
added via a supply line 12 into the gas inlet line lb, so that 
35 a mixture of the partial exhaust gas flow and air flows into 
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the internal combustion engine 1 via the gas inlet line lb, 
The radiator 6 which is connected directly downstream is 
embodied as a radiator having liquid coolant. It has a coolant 
inlet 10 through which the coolant flows into the radiator 6 
5 which is connected downstream. The liquid coolant then flows 
via the radiator 6 which is connected directly downstream into 
the valve unit 9 which comprises the first valve 3, the second 
valve 4 and the sensor 8 . The valve unit 9 has a coolant 
outlet 11 through which the liquid coolant is discharged from 
10 the system. The first valve 3 and the second valve 4 are 
operated by an electric motor 12 which is likewise arranged in 
the valve unit 9. The fuel for the internal combustion engine 
1 is supplied to the internal combustion engine 1 via the fuel 
line 13. 
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